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Non-Final Office Action 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the dynamic random 
access memory in claims 25 and 28 must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 
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The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 25 and 28 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. The specification does not disclose a dynamic random access memory 
coupled to an integrated circuit. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1,4-7, 9, 12, 14, 16, 18, 19, 21, and 23 are rejected under 35 
U.S.C. 102(e) as being anticipated by Fields, Jr. et al., US 2003/0145257 A1. 

Referring to claim 1 : 

a. In paragraph 0028, Fields, Jr. et al. disclose that when a new error is 



detected it is assumed to be a soft error and the corresponding address of the 
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error is saved (detecting a first location-independent error within an area of a 
cache memory). 

b. In paragraph 0038, Fields, Jr. et al. disclose comparing the current 
address of the error with a previously saved address of another error to 
determine it is the second occurrence of a single bit error (determining whether 
the first error is a second consecutive error associated with the area). 

c. In paragraph 0038, Fields, Jr. et al. disclose that if it is the second 
occurrence of a single bit error the cache line is deleted (and preventing further 
use of the area if the error is determined to be the second consecutive error 
associated with the area). 

Referring to claim 4, in paragraph 0030, Fields, Jr. et al. disclose that when the 
process receives a bit error which turns out to be a hard error, it again checks for the 
source of the bit error. Then, it detects that an address is previously saved in the 
storage indicating that this is not a first time error. Next, it compares the error address 
to the previously saved address (comparing a current operation address corresponding 
to the first error with a stored address corresponding to a previous error). The process 
detects a hard error if the compared addresses are the same (and identifying the first 
error as the second consecutive error if the current operation address matches the 
stored address). 

Referring to claim 5, in paragraph 0029, Fields, Jr. et al. disclose comparing the 
error address to the previously saved address. A soft error is further detected if the 
addresses are not the same when compared. The address of this later bit error is then 
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saved ready for another comparison when the next error occurs (storing the current 
operation address corresponding to the first error in place of the stored address 
corresponding to the previous error if the current operation address does not match the 
stored address). 

Referring to claim 6, in paragraph 0030, Fields, Jr. et al. disclose that the process 
detects a hard error if the compared addresses are the same (accessing the current 
operation address corresponding to the first error a second time to determine whether 
the second consecutive error occurs). 

Referring to claim 7, in paragraph 0038, Fields, Jr. et al. disclose that if it is the 
second occurrence of a single bit error the cache line is deleted (wherein the area 
comprises a cache line and wherein preventing further use of the area further 
comprises: selecting the cache line; and modifying a cache management system to at 
least inhibit subsequent access to the selected cache line). 

Referring to claims 9, 14, and 23, in paragraph 0038, Fields, Jr. et al. disclose 
that if it is the second occurrence of a single bit error the cache line is deleted (wherein 
modifying a cache management system comprises assigning a disable state to the 
cache line). 

Referring to claim 12: 

a. In paragraph 0028, Fields, Jr. et al. disclose that when a new error is 
detected it is assumed to be a soft error and the corresponding address of the 
error is saved (detecting a first error within a cache line of a cache memory). 
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b. In paragraph 0038, Fields, Jr. et al. disclose that if it is the second 
occurrence of a single bit error the cache line is deleted (disabling the cache line 
of the cache memory; and dynamically modifying a cache management system 
to at least inhibit subsequent access to the disabled cache line by a processor). 
Referring to claim 16: 

a. In paragraph 0024, Fields, Jr. et al. disclose a cache memory. 

b. In paragraph 0028, Fields, Jr. et al. disclose that when a new error is 
detected it is assumed to be a soft error and the corresponding address of the 
error is saved (error detection logic coupled to the cache memory, the error 
detection logic equipped to detect a first location-independent error within an 
area of the cache memory). 

c. In paragraph 0038, Fields, Jr. et al. disclose that if it is the second 
occurrence of a single bit error the cache line is deleted (determine whether the 
first error is a second consecutive error associated with the area; and prevent 
further use of the area if the error is determined to be the second consecutive 
error associated with the area). 

Referring to claim 18: 

a. In paragraph 0022, Fields, Jr. et al. disclose error correction code to 
correct single bit error (error checking and correcting logic to detect an error 
within the cache memory). 
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b. In paragraph 0030, Fields, Jr. et al. disclose detecting a hard error by 
comparing the error address to the previously saved address (hard error 
detection logic to determine whether the detected error is a hard error). 

c. In paragraph 0038, Fields, Jr. et al. disclose deleting a cache line if a hard 
error is detected (cacheline disable logic to disable a cacheline affected by the 
error if it is determined that the detected error is a hard error). 

Referring to claim 19: 

a. In paragraph 0029, Fields, Jr. et al. disclose comparing the error address 
to the previously saved address. A soft error is further detected if the addresses 
are not the same when compared. The address of this later bit error is then 
saved ready for another comparison when the next error occurs (an error register 
to store address information indicating at least the cacheline affected by the 
error). 

b. In paragraph 0030, Fields, Jr. et al. disclose that when the process 
receives a bit error which turns out to be a hard error, it again checks for the 
source of the bit error. Then, it detects that an address is previously saved in the 
storage indicating that this is not a first time error. Next, it compares the error 
address to the previously saved address (comparison logic to compare stored 
address information with a current operating address). 

c. In paragraph 0030, Fields, Jr. et al. disclose that the process detects a 
hard error if the compared addresses are the same (state logic to determine 
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whether the error is a second consecutive error based upon output from the 
comparison logic). 
Referring to claim 21: 

a. In paragraph 0024, Fields, Jr. et al. disclose a cache memory. 

b. In paragraph 0028, Fields, Jr. et al. disclose that when a new error is 
detected it is assumed to be a soft error and the corresponding address of the 
error is saved (error detection logic coupled to the cache memory, the error 
detection logic equipped to detect a first error within a cache line of a cache 
memory). 

c. In paragraph 0038, Fields, Jr. et al. disclose that if it is the second 
occurrence of a single bit error the cache line is deleted (disable the cache line of 
the cache memory; and dynamically modify a cache management system to at 
least inhibit subsequent access to the disabled cache line by a processor). 

6. Claims 12, 15, 21, and 24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Arimilli et al., U.S. Patent 6,006,311. 
Referring to claim 12: 

a. In column 3, lines 56-60, Arimilli et al. disclose that when a cache chip is 
fabricated, it can be tested to determine if there are any defective row or column 
lines in each of the arrays (detecting a first error within a cache line of a cache 
memory). 

b. In column 3, lines 60-61 , Arimilli et al. disclose that if an array is defective, 
a fuse can be permanently blown to indicate its defective nature (disabling the 
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cache line of the cache memory; and dynamically modifying a cache 
management system to at least inhibit subsequent access to the disabled cache 
line by a processor). 
Referring to claim 21: 

a. In column 5, lines 64-67, Arimilli et al. disclose a set associative cache (a 
cache memory). 

b. In column 3, lines 56-60, Arimilli et al. disclose that when a cache chip is 
fabricated, it can be tested to determine if there are any defective row or column 
lines in each of the arrays (error detection logic coupled to the cache memory, 
the error detection logic equipped to detect a first error within a cache line of a 
cache memory). 

c. In column 3, lines 60-61 , Arimilli et al. disclose that if an array is defective, 
a fuse can be permanently blown to indicate its defective nature (disable the 
cache line of the cache memory; and dynamically modify a cache management 
system to at least inhibit subsequent access to the disabled cache line by a 
processor). 

Referring to claims 15 and 24, in column 7, lines 58-61, Arimilli et al. disclose that 
each time the computer is booted, the mask might be automatically updated based on 
firmware testing, as part of the boot process (wherein the first error is detected via 
programmable built-in self test (PBIST) logic). 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 2-3, 17, and 25-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fields, Jr. et al., US 2003/0145257 A1. 

Referring to claims 2 and 17, in paragraph 0009, Fields, Jr. et al. disclose a 
cache composed of cache lines, however, Fields, Jr. et al. don't explicitly disclose an n- 
way set associative static random access memory. The Examiner takes Official Notice 
that an n-way set associative static random access memory is well known. For 
example, it is used as router buffers and caches where speed is the prime requirement. 
It would have been obvious to one of ordinary skill at the time of the invention to include 
the n-way set associative static random access memory into the system of Fields, Jr. et 
al. A person of ordinary skill in the art would have been motivated to make the 
modification because SRAM is faster than DRAM thus enabling the memory accesses 
to be faster and increasing processing speed. 

Referrring to claim 3, in paragraph 0022, Fields, Jr. et al. dislcose that the single 
bit error is detected by ECC (wherein the location-independent error comprises an error 
checking and correcting (ECC) based error. 

Referring to claim 25: 
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a. In Figure 1 and paragraph 0017, Fields, Jr. et al. disclose local memories 
attached to a processing system. However, Fields, Jr. et al. don't explicitly 
disclose that the local memory is a dynamic random access memory. The 
Examiner takes Official Notice that in the art of computer systems it is well known 
to have a DRAM attached to a processor and a cache. An example of this would 
be most computer systems. It would have been obvious to one of ordinary skill 
at the time of the invention to include the DRAM into the system of Fields, Jr. et 
al. A person of ordinary skill in the art would have been motivated to make the 
modification because DRAM is simple circuitry that allows for a large dense 
memory used for temporary storage. 

b. In Figure 2, Fields, Jr. et al. disclose an integrated circuit coupled to the 
dynamic random access memory, the integrated circuit including a cache 
memory and error detection logic. 

d. In paragraph 0028, Fields, Jr. et al. disclose that when a new error is 
detected it is assumed to be a soft error and the corresponding address of the 
error is saved (detect a first location-independent error within an area of the 
cache memory). 

e. In paragraph 0038, Fields, Jr. et al. disclose comparing the current 
address of the error with a previously saved address of another error to 
determine it is the second occurrence of a single bit error (determine whether the 
first error is a second consecutive error associated with the area). 
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f. In paragraph 0038, Fields, Jr. et al. disclose that if it is the second 
occurrence of a single bit error the cache line is deleted (and prevent further use 
of the area if the error is determined to be the second consecutive error 
associated with the area). 

Referring to claims 26 and 29, in Figures 1 and 2, Fields, Jr. et al. disclose 
wherein the integrated circuit further includes a central processing unit and at least one 
input/output module coupled to the central processor unit. 

Referring to claims 27 and 30, in paragraph 0017, Fields, Jr. et al. disclose that 
the integrated circuit is a microprocessor. 

Referring to claim 28: 

a. In Figure 1 and paragraph 0017, Fields, Jr. et al. disclose local memories 
attached to a processing system. However, Fields, Jr. et al. don't explicitly 
disclose that the local memory is a dynamic random access memory. The 
Examiner takes Official Notice that in the art of computer systems it is well known 
to have a DRAM attached to a processor and a cache. An example of this would 
be most computer systems. It would have been obvious to one of ordinary skill 
at the time of the invention to include the DRAM into the system of Fields, Jr. et 
al. A person of ordinary skill in the art would have been motivated to make the 
modification because DRAM is simple circuitry that allows for a large dense 
memory used for temporary storage. 
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b. In Figure 2, Fields, Jr. et al. disclose an integrated circuit coupled to the 
dynamic random access memory, the integrated circuit including a cache 
memory and error detection logic. 

g. In paragraph 0028, Fields, Jr. et al. disclose that when a new error is 
detected it is assumed to be a soft error and the corresponding address of the 
error is saved (detect a first error within a cache line of the cache memory). 

h. In paragraph 0038, Fields, Jr. et al. disclose that if it is the second 
occurrence of a single bit error the cache line is deleted (disable the cache line of 
the cache memory; and dynamically modify a cache management system to at 
least inhibit subsequent access to the disabled cache line by a processor). 



Allowable Subject Matter 

9. Claims 8, 10, 11, 13, 20, and 22 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

10. The following is a statement of reasons for the indication of allowable subject 
matter. 

Referring to claim 8, the prior art does not teach or reasonably suggest wherein 
modifying a cache management system comprises modifying a value corresponding to 
a particular set such that the cache line is less likely to be accessed than at least one 
other cache line upon one or more further cache accesses by a processor. 
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Referring to claim 10, the prior art does not teach or reasonably suggest wherein 
the disable state is assigned as part of a MESI state assignment. 

Referring to claim 1 1 , the prior art does not teach or reasonably suggest 
determining whether data stored in the area of cache memory has been modified as 
compared to data stored in a corresponding area of main memory; facilitating recovery 
of the modified data stored in the area of cache memory; and preventing further use of 
the area of the cache memory after the modified data stored in the area of cache 
memory has been recovered. 

Referring to claim 13, the prior art does not teach or reasonably suggest wherein 
modifying a cache management system comprises modifying a value stored in a 
register corresponding to the cache line and associated with implementation of a least 
recently used algorithm, such that the cache line is less likely to be accessed than at 
least one other cache line within the cache memory upon one or more further cache 
accesses by a processor. 

Referring to claim 20, the prior art does not teach or reasonably suggest wherein 
the cacheline disable logic further comprises: a decoder to generate a way-disable 
vector prevent further use of the area; and way-select logic to select the cacheline to be 
disabled based upon the way-disable vector; wherein the way-disable vector operates 
to modify a cache management system including at least one of a least recently used 
(LRU) algorithm and a MESI protocol. 

Referring to claim 22, the prior art does not teach or reasonably suggest wherein 
the error detection logic is further equipped to modify a value stored in a register 
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corresponding to the cache line and associated with implementation of a least recently 
used algorithm, such that the cache line is less likely to be accessed than at least one 
other cache line within the cache memory upon one or more further cache accesses by 
a processor. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. The cited prior art is related to cache error detection and 
correction. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael C. Maskulinski whose telephone number is 
(571) 272-3649. The examiner can normally be reached on Monday-Friday 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert W. Beausoliel can be reached on (571) 272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Michael C Maskulinski 

Examiner 

Art Unit 21 13 



